The present study aimed to identify dietary patterns, from the frequency of consumption of food items and some semiquantitative data, in a random sample of 9003 British adults, and to examine the associations of the main dietary patterns with demographic factors, lifestyle habits, measures of selfreported health and mortality. Principal component analysis was used to identify four main dietary patterns, and analysis of variance employed to examine the characteristics associated with them. The four components explained, respectively, 10.2, 7.3, 5.1 and 4.9% of the total dietary variation. Component 1, frequent fruit, salad and vegetable consumption with infrequent consumption of high-fat foods, was associated with middle age, non-manual socio-economic groups, non-and ex-smokers, 'sensible' drinkers, small households, the south of the country, and self-assessed 'excellent' or 'good' health. Component 2, frequent consumption of high-starch foods, most vegetables and meat, was popular with young men, older men and women, large households, non-smokers, non-drinkers and those who viewed themselves as healthy. Component 3, frequent consumption of high-fat foods, was predominantly consumed by young people, smoking women, 'high-risk' drinkers, and men reporting many illness and/or malaise symptoms. Component 4, high positive loadings for sweets, biscuits and cakes, with negative weightings for vegetables, was most favoured by students, the elderly, those living alone, residents in Scotland, but not those in central England, and those who did not smoke. For women only the first component was associated with low all-cause mortality, and the third component with excess mortality. 
month were recorded : 'illness' symptoms categorized into low (0-1 symptoms), average (2-3 symptoms), or high (4 + symptoms). Psychosocial 'malaise ' symptoms, i.e. difficulty sleeping, 'nerves', difficulty concentrating, always feeling tired, worrying over every little thing, feeling under strain, feeling bored and feeling lonely, were similarly categorized. Details of longstanding or disabling disease conditions, including the severity of handicap, were also documented. Whether or not the respondent took vitamin pills or tonics was recorded, as was being on a 'diet' for medical reasons and the type of diet prescribed.
Drinking patterns were based on alcohol consumption in the previous week, with the categories being 'lifetime non-drinkers ', 'nil last week ' (which included many ex-drinkers), and as recommended by the Royal Colleges of Physicians, Psychiatrists and General Practitioners' report (1995) , 'sensible drinkers' (1-21 units, men and 1-14 units, women), 'unwise drinkers ' (22-50 units, men and 15-35 units, women) and 'high risk' (> 50 units, men and > 35 units, women). As there were few 'high risk' female drinkers they were grouped with the 'unwise' drinkers.
The Survey respondents were 'flagged' with the National Health Service Register at the Office of Population Censuses and Surveys (OPCS), so that dates and causes of death of respondents are notified to the Health and Lifestyle Survey team as they occur.
Statistical methods
This paper sets out to assess potential associations between respondents' characteristics and thirty-nine food items. The food-frequency categories were translated numerically, i.e. 'more than once a day' 10, 'daily' 7, 'most days' 4.5, 'once or twice a week' 1-5, 'less than once a week' 0.5, and 'never' 0.
Principal component analysis, using SPSSX (1990), was used to reduce the thirty-nine food items, which were standardized to ensure comparable variability to uncorrelated dietary components. Each dietary component is a weighted average of the food frequencies identified so that as much dietary variation as possible is retained in the components selected. Cattell's (1966) scree plot in conjunction with a x2 test of isotropic variation (Mardia et al. 1979 ) was used to identify how many dietary components should be retained.
The weights that define a component are referred to as 'factor loadings' and have a useful interpretation as the actual correlations of food items with the component. A respondent's factor score on a component was calculated by multiplying the component's factor loadings by the respondent's standardized frequency of food consumption added up over each food item. ANOVA using GLIM (Payne, 1985) was employed to identify associations of subjects' characteristics with dietary components. The significance of characteristics was assessed using the Fdistributed likelihood ratio test at the 5, 1 and 0.1 YO levels. Logistic regression analysis of the subsequent mortality status was carried out as survey subjects were flagged with OPCS (3616 men and 4767 women). Odds ratios (OR)
were used to assess the risk of dying and the x2 likelihood ratio test was used at the same significance levels. Fig. 1 shows the relative importance of the thirty-nine derived dietary components. The isotropy (x2) test indicated that components six and seven were not different (P = 0.21), that components three and four were different (P = 0.042) and that the remainder of the top seven components were highly significantly different from their neighbours (P < 0.001).
RESULTS

Dietary components
This suggested that either four or seven components should be retained. The first four were chosen because they were defined by at least eight food items with factor loadings above +0.3, whereas the remaining components involved, at most, just four food items with loadings of k 0.3 or more, and were not judged to merit the title of 'dietary patterns'.
The derivation of the four dietary patterns was consistent over six data subsets defined by three age (18-38,39-59,60 + years) and two sex groups, with the same four components and very similar factor loadings appearing in each data subset. The four principal components retained 27.5 % of the variation in eating patterns (Table  1) . Component 1 was strongly and positively associated with the frequent consumption of fresh foods (fruit and salads), high-fibre foods (fruit, vegetables and 'brown' bread) and low-fat spread and milk. It was negatively associated with many high-fat foods (chips, fried foods and processed meats).
Component 2 comprised mainly starchy foods as well as preserves, carcass meat and vegetables. Component 3 had strong positive loadings for high-fat foods, pasta and/or rice and coffee. Component 4 described essentially an eating pattern of very sweet food items in preference to all types of vegetables.
Demographic characteristics
Figs 2-5 show the unadjusted age trends for the four diets for non-manual and manual men and women. For both sexes component 1 was favoured more by those in middle age than the young or the very old. There were clear sex and socio-economic group differences at all ages. Component 2 was, for men, least popular in early middle age, whereas in women it was least favoured by the young and increased in popularity with age. At most ages the scores were higher in men than women and in manual than non-manual men. For component 3 the age pattern was very similar in men and women, and showed a steady decline with advancing age, from great popularity with the youngest groups, particularly the young men. Component 4 was most favoured by the young and the elderly and least popular with the middle-aged manual men. For all four diet components there were significant age associations (P < 0.001) for both sexes. Table 2 shows the social and demographic characteristics associated with the four dietary components, each adjusted for all the other demographic, lifestyle and health factors. For both sexes component 1 was strongly and linearly associated with socio-economic status, being least often consumed by unskilled respondents and most popular with those in the comparison with the South East, component 1 was significantly less likely to be consumed by men and women in most other regions, and there was a clear North-South gradient (Table 2) . Component 2 was most popular amongst men in East Anglia and women in the East Midlands, the North and Wales, and least popular amongst men in Wales. The There were clear ethnic differences, with the non-white respondents more likely to consume components 1 and 3 and less likely to favour component 2.
A high proportion of the variations in the characteristics of the components 1 and 3 consumers could be explained by demographic factors alone, in both sexes (see Table 5 ).
Lifestyle factors
After allowing for all other factors, Table 3 shows that there were strong associations with behavioural factors. Current smokers, and most markedly the heavy smokers, were significantly less inclined to components 1, 2 and 4 whilst female current smokers were more inclined to component 3 than their non-smoking counterparts. In general ex-smokers, particularly those of long duration, had dietary patterns similar to those of lifetime nonsmokers.
In both sexes the 'sensible' drinkers had higher scores on component 1 than the other drinking groups. Amongst the men the 'high risk' drinkers (over 50 units per week) scored significantly lower on components 1, 2 and 4, but were the highest scoring group on component 3. The differences were not so marked for the women where the 'Nil last week' group, which included many ex-drinkers, scored lower on component 1, whereas the 'unwise/high risk' drinking group had a score similar to that of the sensible drinkers. The 'unwise/high risk' drinking women had the lowest scores on components 2 and 4 but the highest on component 3.
Respondents who reported taking tonics or vitamin pills scored higher on component 1 and, for women, on component 4, than those who did not take dietary supplements. Both men and women who reported following a prescribed diet favoured component 1, as opposed to components 2 and 3 (men) or components 2 and 4 (women).
Having controlled for demographic factors, lifestyle factors accounted for less of the variation in each of the four dietary patterns than did demographic factors (see Table 5 ). For component 3 in particular, very little variation was explained by lifestyle habits.
Health measures
After adjusting for all the other factors considered, long-standing illness, whether it resulted in disability or not, was not related to any of the dietary components ( Table 4) . Experience of physical illness symptoms in the past month was related positively to component 2 and, in men only, to component 3. Malaise symptoms were closely and negatively associated with component 1 in men and women, and to a lesser extent in men with component 2, whilst component 3 was associated in men with many malaise symptoms. Both components 1 and 2 showed a positive trend with self-assessed health.
Variations in self-reported health, after allowing for demographic and lifestyle factors, accounted for even less of the variations in each of the four diets than did demographic or lifestyle factors (Table 5) . Overall a considerable proportion of the variation was explained by the three areas studied for components 1 and 3, but much less for components 2 and 4.
Mortality
By 1991-2, when the follow-up survey was undertaken, death notifications had been received for 387 men of the 3616 who were flagged, and 376 women of the 4767 flagged. Associations, after adjusting for all other factors, between mortality and diet were found only in women and only for component 3. 
DISCUSSION
In the Health and Lifestyle Survey (HALS), time constraints, the large number of subjects studied and the broad nature of the survey rendered it impossible to obtain more dietary information than could be gleaned by a food-frequency questionnaire. Nevertheless principal component analysis of the thirty-nine food items revealed four main dietary components, which accounted for 27.5 YO of the dietary variation, 2.7 times as much as the 10% expected. The OPCS survey (Gregory et al. 1990) using 7 d weighed intakes derived five components accounting for 22.6 % of total variation in fifty-four food items, 2.4 times as much as the 9% expected, whereas Barker et al. (1990) who also used 7 d weighed intakes found that 215% of the total variation was accounted for by four components derived from forty-two food items, 2.3 times as much as the 9.5 YO expected.
Despite the different methods of data collection and although different numbers of foods were used in the analyses, the dietary patterns in the three surveys revealed many similarities. The first components in the HALS and OPCS surveys showed similar loadings for fruit, salads, brown bread and types of milk and spread and compared well with the second component in the Northern Ireland survey (Barker et al. 1990) . HALS component 2 showed many similarities to the OPCS third component, and some foods with high factor loadings were prominent in the first component ('traditional ' diet) in the Northern Ireland study. HALS component 3 shared high positive loadings for chips and processed meat products with the third Northern Ireland component and the second and fifth OPCS diets.
A study in Switzerland (Gex-Fabry et al. 1988) , using a dietary history, identified three main dietary components. The first component included high factor loadings for fruit, vegetables and fruit juice, which are similar to those in the first component in the present study. There were also similarities between their second component, a 'satiating' diet, and the HALS component 2. The findings all suggest that there are established dietary preferences: where certain foods are consumed, others will be too. Analysis by three age and the two sex groups, which all revealed the same four components with almost identical factor loadings for the food items in each component, suggested that these dietary preferences are robust for men and women across all ages.
The characteristics of respondents who had high scores on component 1, where foods high in dietary fibre and antioxidant vitamins and low in fat are predominant, indicated a 'health conscious' attitude to life as they also tended to be non-smokers, 'sensible' drinkers and were more likely to adhere to medically prescribed diets and take food supplements. Other studies have also reported clustering of lifestyle habits (Anderson & Hunt, 1992; Anderson et al. 1994) . Since dietary advice for most common conditions, such as obesity, high blood pressure, diabetes and high serum cholesterol, is to reduce fat and simple carbohydrates and to increase dietary fibre, the associations should be encouraging for those involved in health promotion. Component 1 was associated with respondents who viewed their health as 'excellent' and who suffered few malaise symptoms. It is not possible to determine from this cross-sectional study whether the feeling of well being was a result of following the diet, or whether those who felt healthy were then more likely to choose the foods of this dietary pattern.
As with the first component in the OPCS study, this dietary pattern was associated with the non-manual groups, reflecting the socio-economic and also regional variations in consumption of many individual foods prominent in component 1 reported in other studies (Fehily et al. 1984 (Fehily et al. , 1991 British Nutrition Foundation, 1985; Whichelow, , 1989 Whichelow et al. 1991 a) . The age trends suggested either that men and women in both nonmanual and manual groups become more conscious of choosing healthy foods as they approach middle age, or that a cultural change was occurring whereby the younger age groups were following different eating patterns from their parents. This is also an issue with component 3.
Many of the foods with high factor loadings in component 2 can be considered to be the constituents of a 'main' or 'traditional' meal of meat, potatoes and other vegetables, with a second course. Most items require preparation and cooking, which may account for it rarely being followed by respondents living alone, and its popularity with large households. Those with high scores on component 3, which has high factor loadings for many convenience and often high-fat foods, were mostly the younger respondents. Otherwise there were few demographic associations, in contrast to the other dietary components. This was the only component associated with drinking above the 'sensible' level and with current smoking, although the latter did not achieve significance in the men. Even when these poor lifestyle habits were adjusted for, the association, for men, with self-reported poor health and, for women, with mortality, suggests that this is the least desirable of the dietary components identified.
Component 4 showed no associations with any of the health measures, but it was nevertheless associated with some healthy lifestyle practices, namely non-smoking and nondrinking. It was most popular with students and those living on their own, possibly because the major items of the diet (biscuits, cakes and confectionery) require little preparation and are satiating. Cultural habits may account for its following in Scotland, where there is a lower consumption of many types of vegetables than in the rest of Great Britain .
D I E T A R Y P A T T E R N S IN B R I T I S H A D U L T S
Comparison of the present findings with those of other studies in respect of alcohol consumption is not possible, because in the Northern Ireland and OPCS studies alcohol, as grams consumed per day, was included as an item of diet in the principal component analysis. The findings described in the present paper of a J-shaped association with component 1 suggest that the relationships between eating and drinking alcohol are complex.
The Health and Lifestyle Survey is unique amongst surveys in the British Isles in also examining measures of self-reported health in relation to dietary patterns. There was no association with the reporting of long-standing illness or disability, nor the severity of such, with any of the dietary components but the responses covered such a wide variety of conditions that some associations could have been masked. However, when current or very recent (within the past month) symptoms were considered some interesting relationships were revealed.
The findings on mortality, when all the other demographic, social, lifestyle and health measures are taken into account, indicate that a good diet is more important for longevity in women than men. A recent study on the Health and Lifestyle Survey data showed that, in contrast, after adjustment for social class and other factors, a low household income was a predictor of mortality for men but not for women (B. D. Cox, unpublished results) .
Overall, the findings reported here show important patterns of dietary habits and their associations with not only lifestyle habits, but also measures of health and mortality, which should be of value to those involved in health promotion. These also provide the basis for examination of the relationship of the changes in diet, other lifestyle habits and health in the seven years between the Health and Lifestyle Survey and the follow up survey of the survivors in 1991-2 which will be reported shortly.
